Mechanism of the regulation of organic cation/carnitine transporter 1 (SLC22A4) by rheumatoid arthritis-associated transcriptional factor RUNX1 and inflammatory cytokines.
Recently, it was reported that the organic cation/carnitine transporter 1 (OCTN1, SLC22A4) is associated with chronic inflammatory diseases, such as rheumatoid arthritis (RA) and Crohn's disease. OCTN1 in humans is expressed in synovial tissues of individuals with rheumatoid arthritis. Furthermore octn1 in mice is expressed in inflamed joints with collagen-induced arthritis, a model of human arthritis, but not in the joints of normal mice. OCTN1 should be involved in the inflammatory disease and in the present study, the regulatory mechanism of OCTN1 expression was characterized using the human fibroblast-like synoviocyte cell line MH7A, derived from RA patients. A luciferase-reporter gene assay and gel shift assay demonstrated that RUNX1, which is an essential hematopoietic transcription factor associated with acute myeloid leukemia and is related to RA and Sp1, is involved in the regulation of OCTN1 promoter activity. Inflammatory cytokines such as interleukin-1beta and tumor necrosis factor-alpha increased the expression of OCTN1 mRNA. Furthermore, overexpression of nuclear factor-kappaB (NF-kappaB) activated promoter activity of OCTN1. These results clearly demonstrate that expression of OCTN1 is regulated by various factors, including RUNX1, inflammatory cytokines, and NF-kappaB, all of which are also related to the pathogenesis of RA. Further studies on the physiological substrate(s) of OCTN1 should be done to clarify the roles of OCTN1 in these diseases.